Key indicators: single-crystal X-ray study; T = 298 K; mean (Si-O) = 0.005 Å; R factor = 0.039; wR factor = 0.099; data-to-parameter ratio = 10.7.
Related literature
Oxosilicates which can serve as luminescent materials containing trivalent rare earth elements, monovalent alkali cations as well as fluorine anions have already been characterized (Jacobsen & Meyer, 1994; Tang et al., 2008; Schä fer & Schleid, 2007 , 2011 . For structures isotypic to that of the title compound, see: Tang et al. (2008) . For general aspects of the crystal chemistry of silicates, see: Liebau (1985) . For the definition of distortion parameters, see: Robinson et al. (1971) . For bond-valence analysis, see: Brown & Altermatt (1985) . For the Inorganic Crystal Structure Database, see: ICSD (2013).
Experimental
Crystal data K 9 Y 3 [Si 12 O 32 ]F 2 M r = 1505.71 Triclinic, P1 a = 6.8187 (3) Å b = 11.3345 (4) Å c = 11.3727 (5) Å = 87.846 (3) = 89.747 (4) = 80.524 (3) V = 866.35 (6) Å 3 Z = 1 Mo K radiation = 6.60 mm À1 T = 298 K 0.12 Â 0.09 Â 0.05 mm
Data collection
Oxford Diffraction Xcalibur diffractometer Absorption correction: multi-scan (CrysAlis PRO; Oxford Diffraction, 2006) T min = 0.801, T max = 1
Comment
In the present paper we describe a previously unknown phase of the system KF-Y 2 O 3 -SiO 2 . According to Liebau's classification (1985) (110) and is constructed from the condensation of fünfer single chains ( Fig.   1 ). One discrete chain is running parallel to [001] and has a translation period of 11.3727 (5) Å. Each layer contains secondary (Q 2 ) and tertiary (Q 3 ) SiO 4 tetrahedra in the ratio of 1:2 (Fig. 2) . The Si-O distances of the six crystallographically independent tetrahedra within the asymmetric unit range from 1.574 (5) (Liebau, 1985) . Numerically, the degree of distortion can be expressed by the quadratic elongation λ and the angle variance σ 2 (Robinson et al., 1971) . For the six tetrahedra, these two parameters vary between 1.003 and 1.005 (for λ) and 8.50 and 20.17 (for σ 2 ) indicating that the deviation from regularity is not very pronounced.
Within the corrugated silicate sheets, six-, eight-and twelve-membered rings can be identified (Fig. 2) . The vertex symbols for the [SiO 4 ] tetrahedra are as follows: 6.8.12 (for Si2, Si3, Si4 and Si6) and 6.12 (for Si1 and Si5). A schematic representation of the arrangement of the rings within a single layer is given in Fig. 2 . Charge balance in the structure is achieved by the incorporation of K + and Y 3+ cations as well as additional Fanions. Y1 resides on an inversion center and is coordinated by six oxygen ligands belonging to six different [SiO 4 ]-tetrahedra ( Fig. 3 ). Within the resulting octahedron, the Y-O bond lengths range from 2.237 (4) -2.256 (4) Å. Y2 is also octahedrally coordinated ( Fig. 4 ). However, each two adjacent [Y2O 6 ]-octahedra form dimers by sharing one common edge ( Fig. 6 ). Therefore, the spread in the Y-O bond lengths is more siginificant (2.211 (4) -2.345 (4) Å) which is also reflected in higher values for the distortion parameters: λ = 1.046 and σ 2 = 149.49 (for Y2), and λ = 1.006 and σ 2 = 20.88 (for Y1), respectively. The volumes of both octahedra are almost identical: 14.545 Å 3 (for Y2) and 14.991 Å 3 (for Y1). The coordination numbers of the potassium cations are as follows: K1, K2: 8-coordinate, including one F atom; K3: 7-coordinate, including one F atom; K4: 8coordinate, including two F atoms; K5: 7-coordinate, only O atoms. A slightly different understanding of the structure can be obtained when anion-centred polyhedra are considered as well for the description. Actually, each Fhas four nearest potassium neighbors in form of a tetrahedron. Two symmetry-equivalent tetrahedra are joined by a common corner (K4) into [F 2 K 7 ]-double tetrahedra with point group symmetry 1 ( The present compound is isostructural with a series of rare earth fluoride silicates: K 9 (REE) 3 
Experimental
Single-crystals of K 9 Y 3 [Si 12 O 32 ]F 2 were obtained during a series of flux syntheses experiments aiming on the preparation of new K(REE)-silicate fluorides. 0.1 g of the nutrient consisting of a mixture of Y 2 O 3 :SiO 2 in the molar ratio 1:4 was homogenized in an agate mortar with 0.1 g KF, transferred into a platinum tube and welded shut. The container was fired in a resistance heated furnace from 373 K to 1373 K with a ramp of 50 K/h. The target temperature was held for 2 h. Subsequently, the sample was cooled down to 1073 K with a rate of 5 K/h and, finally, the temperature was reduced to 373 K with a rate of 100 K/h. The solidified melt cake was immediately crushed in an agate mortar and transferred to a glass slide under a polarizing binocular. A first optical inspection revealed the presence of two phases: a polycrystalline matrix of KF in which transparent birefrigent single-crystals up to 200 µm in size were embedded. However, a closer investigation using crossed polarizers revealed that all crystals showed a fine-scale non-merohedral twinning, making it impossible to separate a specimen consisting of only one domain state. Therefore, we finally decided to use a twinned fragment for further structural studies. The crystal was mounted on the tip of a glass fibre using finger nail hardener as glue.
Refinement
The diffraction patterns were collected at ambient temperature using on Oxford Diffraction Gemini R Ultra single-crystal diffractometer. They showed the expected complexity due to overlapping of two different reciprocal lattices.
Nevertheless, it was possible to index the reflections from both domains with the same triclinic unit cell but in different orientations. From the fact that the angle β is close to 90°, the non-merohedral twinning can be readily understood.
Similar sets of lattice parameters could be found in the recent WEB-based version of the Inorganic Crystal Structure Database (ICSD, 2013) for the chemically closely related compounds K 9 (REE) 3 [Si 12 O 32 ]F 2 (REE = Sm, Eu, Gd) pointing to an isostructural relationship, which was confirmed by the subsequent structure analysis. For structure determination a full data set (sphere) of reciprocal space was collected. Different integration strategies were tested to handle the problem of the partially overlapping reflections of both domains, i.e. a series of data sets was produced in which the overlap threshold was varied stepwise. Different HKLF 5 data sets produced during integration were considered for the refinement of the structure. However, the best results concerning residuals and overall crystallochemical characteristics of the structure were obtained when the data set of only the main twin component (representating about 70% of the total volume) was used, i.e. the completely or partially overlapping reflections have been neglected. However, this approach resulted in a completeness of only 90%. Representation of a single [F 2 K 7 ]-group. Ellipsoids are drawn at the 60% level. [Symmetry codes: -y,-z.] supplementary materials sup-8 Acta Cryst. (2014). E70, i11
Computing details
(i) 1 -x,-y, 1 -z; (ii) -1 + x,y,z; (iii) -x,-y,1 -z; (iv) 1 -x,1 -y,1 -z; (v) x,1 + y,z; (vi) 1 + x,1 + y,z; (vii) 1 -x,
Figure 6
The dimer formed from the condensation of two edge-sharing [Y2O 6 ]-octahedra. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0030 (6) K2 0.0165 (9) 0.0192 (7) 0.0197 (9) −0.0036 (6) 0.0005 (7) 0.0013 (6) K3 0.0204 (10) 0.0421 (10) 0.0197 (9) −0.0011 (7) 0.0057 (8) −0.0068 (7) K4 0.0395 (17) 0.0363 (13) 0.0280 (15) −0.0195 (11) −0.0105 (12) 0.0117 (10) K5 0.0190 (9) 0.0132 (7) 0.0158 (9) −0.0020 (6) 0.0035 (7) −0.0012 (5) 
